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SUBJECT: Veterinary Comrmand (VETCOVM) Policy Menorandum - Qui de
to the Salvage of Chilled/ Frozen Foods Exposed to Refrigeration
Fai l ure

1. This policy nmenorandumwi || establish U S. Arny Veterinary
Command policy for the inspection of chilled/frozen foods
exposed to refrigeration failures.

2.  This nmenorandum provi des policies and procedures for the
VETCOM i nspection of tenperature abused food products.

Vet erinary assi stance in reducing sal vage condemmati on | osses
related to refrigeration failures is a val ue-added service to
all our custoners. This guide was devel oped through research
conducted at US Arny Sol di er Systens Command, Natick Research
Devel opnment and Engi neering Center Sustainability Drectorate.

3. Veterinary Command personnel nust be prepared and responsive
to refrigeration failures to properly support the custoner and
ensure safe, whol esone food is provided for issue and/or resale.
The major goal of this new guide is to reduce waste by repl aci ng
the practice of when in doubt, throwit out. The objectives of
the new guide are to provide scientific-based guidelines
concerning food safety when maki ng di sposition decisions on
tenperature stressed foods and to furnish a nore user-friendly
guide than currently exists. This guide is different from

previ ous ones developed in that it takes into account the risk
of enmerging bacteria that are capable of grow ng at
refrigeration (chill) tenperatures. Background information is
avai l able fromthe AVEDD Center and School, Food Technol ogy and
Sanitation Branch, the Scientific Basis of the Guide may be
obt ai ned upon request. The gui de does not go beyond the
temperature of 25°C/ 77°F and three-day exposure tinme fromthe
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onset of the refrigeration failure. It is enphasized that the
guide's focus is mcrobial safety. The classification, MELT has
been elimnated enabling the retailer a wide |atitude for nmaking
qual ity judgenents concerning thawed SAFE foods.

4. There are five basic steps involved in making di sposition
deci sions of food itens exposed to refrigeration failures. The
five steps are as foll ows:

Step 1 - Determne the length of tinme the food has been
stressed at an anbient tenperature of 6°C/42°F or greater.

Step 2 - Cassify the tenperature stressed food item as SAFE
or RISK based on Table 1 and Figure 2. If the food itemis a
Risk item then decide which RISK G oup it belongs to.

Step 3 - Determ ne the product tenperature.

Step 4 - Determine if the food item has exceeded its Tine-
Tenperature Limt based on Table 2.

Step 5 - Make disposition decision.

*THE FOLLOW NG PARAGRAPHS (5-9) ARE PROVI DED FOR TRAI NI NG
PURPOSES.

5. STEP 1 - ESTI MATI NG THE TI ME OF EXPOSURE

a. The estimation of exposure tinme is for the anbient
tenperature and not the product tenperature. This is a
conservative safety factor that has been designed into the
system Refrigeration units should be equipped with electronic
war ni ng devices that not only trigger an alarmbut also record
the tinme when refrigeration failure occurs. Wen such devices
are unavail abl e, one should assune the worst case scenario of
refrigeration failure occurring which would be shortly after the
| ast person has left the store (not including cleaning
per sonnel ).

b. The time of refrigeration failure my be deduced
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fromthe stoppage of an electric clock or if it was a general

bl ackout, by an inquiry of the electric conmpany. Tine-
Tenperature |Indicators have been devel oped that can provide a
good indication of the tine that tenperatures have exceeded the
requi renents. Record the estimated tine of exposure on the
Refrigeration Failure Form A sanple formis provided.

6. STEP 2 - CLASSI FI CATI ON OF FOODS

a. Stressed foods will be classified as either SAFE or Rl SK
food itens. Determne if the food itemis |isted as a SAFE food
by reviewmng Table 1. For SAFE itens, refrigeration is used to
mai ntain quality, not control pathogen growh. Factors
contributing to reduced mcrobial risk include |ow pH (acidic)
and/or ay, (reduced availability of water.) All itenms that have
remai ned frozen are included in the SAFE list. Resale decisions
concerning tenperature stressed SAFE foods will be made by the
retailer. Mark, tag, separate or renove the SAFE foods.

b. If the food is not listed as SAFE in Table 1, then go to
Figure 2, Flow Chart for C assifying Foods Exposed to
Refrigeration Failure to determne the risk level. Record RISK
foods and their risk level on the Refrigeration Failure Form

7. STEP 3 - DETERM NE PRODUCT TEMPERATURE

a. Determne whether the refrigeration failure was due to a
power outage or nechani cal breakdown and note it on the
Refrigeration Failure Form In a power outage, all electrical
systens are off, a tenperature gradient energes wth the bottom
| ayer being the coldest. During a mechanical breakdown, when
the fans and conpressor are still working, the mddle |layer is
the col dest portion of a lot. The top outernost packages w ||
thaw faster than the internal packages, therefore | ot
arrangenents may i ncl ude;

(1) the renoval of the outer packages or stacks
fromthe lot to be discarded or

(2) the splitting of a lot into two or nore smaller lots
or,
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(3) both 1 and 2.

Place priority on frozen itens if the refrigeration failure
total tine is greater than 24 hours. Care nust be taken to
avoi d cross-contam nation between risk and safe foods.

b. Locate the two warnmest portions of a lot, which are usually
the outer corners of the corner packages of the top |ayer; an
exception is the occurrence of a nmechanical failure in which the
fans continually circulate the air around the Iot. Take two
tenperature readings fromthe top | ayer and note the higher reading
and tinme on the Refrigeration Failure Form Thernoneter penetration
shoul d be parallel to the surface of the sanple but will not exceed
0.5 inch below the parallel surface (see Figure 1).



Figurel. TAKING PRODUCT
TEMPERATURE

<0.5 in.i

*Internal product temperatures will be taken, do
not take the temperature between boxes. Do not
allow the sensing portion of the thermometer to
penetrate deeper than 0.5 inches parallel to the
product surface.
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8. STEP 4 - DETERM NE | F THE FOOD HAS EXCEEDED THE Tl ME- TEMPERATURE
LIMTS

Conpare exposure tinmes with the tine-tenperature limts (Table 2)
The first colum in Table 2 is the actual tenperature of the Rl SK
itemand the next three colums are tine limts for exposure to a
refrigeration failure. |If tenperatures are taken in Fahrenheit and
the tenperature readings are between the tenperatures in colum 1,
use the next highest reading. These provide the guideposts for
deciding the disposition of RISK foods. Once the tenperature has
been determ ned, sinply match (horizontally) that tenperature with
the appropriate RISK colum to determne if the RISK item has
exceeded the tinme limts.

9. STEP 5 - MAKE DI SPCSI TI ON DECI SI ON

a. |If the exposure tinmes are within the tine-tenperature limts
during a nmechanical or power failure, then accept the whole lot for
salvage. |If the exposure tines exceed the tinme-tenperature limts

during a mechanical failure when fans are on, then reject the top
and bottom | ayers and take the tenperatures of the second | ayer.

Continue this procedure until all |ayers have been rejected or tinme-
tenperature limts are conplied with. Wen a layer is found within
the tine-tenperature |imts, accept the remaining lot. |If the

exposure tines exceed the tine-tenperature limts when fans are not
on, then reject and renove the top |ayer and continue to take
tenperatures of the new top |layer (working fromthe top to bottom
until the lot is rejected or tinme-tenperature limts are in
conpl i ance.

b. Reject all RISK itens that have exceeded the tine-
temperature linits. Reject all RISK 3 items if exposed to > 6°C/ 42°F
for four hours or nore, unless these are raw flesh food (chilled or
frozen), or unopened pasteurized dairy/egg products and do not show
signs of spoilage. These products can be displayed under
refrigeration (chilled/frozen) for a period of up to 24 hours. The
packagi ng shoul d include a highly visible | abel stating: WARN NG
POTENTI ALLY HAZARDOUS | F NOT HANDLED PROPERLY. Instructions shoul d
al so be placed at the display case expl aining proper handling (keep
refrigerated, wash hands and utensils after contact with them avoid
contact of itemw th cooked foods, COOK THOROUGHLY t he sane day of
pur chase) .
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Table 1. LIST OF SAFE FOODS

M scel | aneous itens

Fruits and Veget abl es

Dough, ready-to-bake

Fruit, cut-up or sliced (except
nmel ons)

Pastries, wi thout cream custard or
meat fillings

Fruit sal ad

Pi e crust

Fruit in syrup

Popcorn

Fruit juices, concentrates, drinks

Pi zza, cheese, pepperoni, anchovy

Hor ser adi sh sauce

Tortilla

Sal ad dressing

Yeast, bakers

Sal sa

Frozen itens not defrosted

Sauer kr aut

Dairy Display |tens?

Veget abl es, raw, chilled or frozen

excl udi ng cut-up products and bean

sprouts

Butter

Cheese, processed

Cheese, ripened, hard or senihard! Meat itens?

Cream cheese Bacon, dry cured

Di ps, sour cream base Bacon bits (refrigerate after
openi ng)

Pi ckl ed herring, shrinp Ham canned (refrigerate after
openi ng)

Lard Pepper oni

Mar gar i ne Sal am, hard

Sour cream Sausages, fermented

Yogurt Fi sh, dried/salted
1. Soft and sem soft cheeses are not considered “safe foods.” Soft/sem soft
cheeses include Brie, Canenbert, Feta, Hand, Neufchatel, Ricotta, Canbridge,
Conval li, Little Dutch, Port du Salut, Bel Paese, Bondon, Coul omni ers,

Cerone, Petit Suisse, Romadur, Cottage cheese, and Liptau.
2. See page 5 (para. 9.b.) for disposition of pasteurized dairy/egg products

and raw fl esh foods.




Figure 2. FLOW CHART FOR CLASSI FYlI NG FOODS EXPOSED TO
REFRI GERATI ON FAI LURES

Food Item

Safe (Table 1)?
No

®RTE/Precooked?

Yes

Y€ salted/Cured?

Originaly Frozen?

a- RTE - Ready to Eat

b- See page 5 (para. 9.b.) for disposition of pasteurized dairy/egg products
and raw fl esh foods.



Table 2. Tl ME- TEMPERATURE LIM TS

TIMVE-TEMP LIM TS RISK 1 Rl SK 2 Rl SK 32
°c/ °F HOURS HOURS HOURS
6/ 42 72 72 4
71 44 72 72 4
8/ 45 72 48 4
9/ 47 72 29 4
10/ 50 72 24 4
11/ 52 59 18 4
12/ 54 47 15 4
13/ 55 39 12 4
14/ 57 31 11 4
15/ 59 29 9 4
16/ 61 26 7 4
17/ 63 24 7 4
18/ 64 21 6 4
19/ 66 19 5 4
20/ 68 17 5 4
21/ 70 15 4 4
22/ 72 13 4 4
23/ 73 11 3 4
24/ 75 9 3 4
25/ 77 7 2 4

a- See page 5 (para 9.b.) for disposition of pasteurized dairy/egg
products and raw fl esh foods.
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10. Know edge of the properties of various refrigerated foods,
along with the know edge of behavi or of pertinent foodborne

pat hogens, provides a franework to assess the type of health risks
that are likely to be encountered in the event of a refrigeration
failure. Therefore, the ecology of the four food groups are briefly
revi ewed.

a. Flesh Foods. Raw neat, poultry and seafood are the nost
peri shabl e of foods since they contain an abundance of nutrients
and noi sture content required for growh of bacteria, yeast and
nol ds. Because of their high growh rate, bacteria are the primary
spoi | age organi sns and health risks. Vacuum packagi ng of chilled
meats increase their shelf life by the reduction in oxygen content
and a concomtant increase in carbon dioxide. This set of
conditions is especially effective in inhibiting the growh of the
primary spoil age organi sns, the pseudononads. The addition of salt,
whi ch reduces a,, also prevents the proliferation of spoil age
organi snms. Yeast and other bacteria are not as affected on sone
food itens, such as sausage and bacon, and will eventually spoi
these chilled foods. Lowering the pH of neats, as in fernented
sausages, is effective in controlling the growth of spoil age
organi sns and sone pat hogens.

b. Fruits and Vegetables. Although adequate in nutrients and
nmoi sture content, raw, unprocessed vegetables are attacked by only
a few bacteria. Cooking and cutting destroy their resistance to
m crobial attack. The lack of B vitamns in fruits, and their | ow
pH, prevent the growh of nobst m croorgani sms except the nolds and
yeast. Exceptions to the general acidity of fruits are the nel ons,
that due to their lower acidity levels, allow enteric pathogens to
gr ow.

c. Dairy Products. MIlk is an excellent growth nedi umfor
all types of mcroorganisns. Raw m |k generally contains various
speci es of m croorgani sns, but pasteurization tenperatures
elimnate all but the sporeforners, and a few

10
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t hernodurics, such as the lactics. Post-pasteurization

contam nation may result in the gromh of gram negative bacteria
and reduction of shelf life. The |ow a, and pH of nost ripened
cheeses results in a long shelf life. However, certain soft
cheeses, especially the surface of nold-ripened cheeses, have a
hi gh enough a, and pH to permt growth of pathogens.

d. Bakery Products. The baking process destroys all but
the sporefornmers in bread and cakes. The |ow a, of the products
i nhi bit nost m croorgani sns except nolds that eventually would
spoi|l these products. O course, baked goods with nmeat or cream
fillings would facilitate the growmh of bacterial pathogens.
Spoi | age of fresh, refrigerated dough products is caused mainly
by lactic acid bacteri a.

11. dassification of Foods based on M crobial R sks.

a. In terns of public health risks, the FDA classifies foods
into two broad categories: those that support the growth of
pat hogens (potentially hazardous foods) and those that do not. The
former are defined as those wwth pH val ues of >4.6 and a, of >0.85.
This guide extends the utility of the FDA s definition of
potentially hazardous foods, in order to facilitate the sal vage of
foods exposed to refrigeration fail ures.

b. The guide provides a detailed listing and classification
of chilled and frozen products to identify those products of no
ri sk, and therefore can be salvaged. Thus, a classification schenme
and products are listed and classified into two main groups, SAFE
and RI SK. Products under the category of SAFE foods do not all ow
growm h of pathogens, but their degree of stability varies widely in
terms of quality. These may include shelf-stable products that are
di spl ayed under refrigeration e.g. hard salam and canned ham
| abel ed refrigerate after opening. Yogurt devel oped originally for
its stability at roomtenperature is kept refrigerated to maintain
its quality. The guide does not

11
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extend beyond the public health risk to the consuner. The
retailer or comm ssary officer should be given wide latitude in
deciding the quality or marketability of the SAFE foods.

c. Food exposed to refrigeration failures in the R SK
category support the grow h of pathogens and are divided into two
groups based on whet her or not they are precooked and/or ready-
to-eat. Those that are ready-to-eat (RTE) are considered of
hi gher m crobial risk because of the absence of cooking
(intervention step) immedi ately before consunption. Col d-
tol erant bacteria cease to grow at freezing tenperatures, one can
readily obtain a conservative estimation of risk fromL.
nmonocyt ogenes with foods categorized as RISK-2. Chilled canned
hamis the only product classified as RI SK-1. Because of heat
processi ng and the absence of recontam nation, only sporeformng
C. botulinumand B. cereus are potential hazards. |Itens that
have the highest potential mcrobial risk are ready-to-eat,
chilled products (RI SK-3). Because of the capability of certain
pat hogens such as L. nobnocytogenes to grow at refrigeration
tenperatures, it is not possible to determ ne at what point in
time they have started to growin RISK-3 itens, exposed to
refrigeration failures.

d. The preparation or cooking of raw Rl SK foods ri ght
bef ore consunption greatly reduces m crobial hazards as |ong as
proper sanitary practices are followed, and the food is fully
cooked. Two subsets are identified anong these raw fl esh foods
according to whether or not they are salted and/or cured. The
mai n concern for products that are salted/cured (RISK-2) is the
potential of S. aureus to grow and produce enterotoxins that are
i npervious to heat. In the absence of salting/curing (Rl SK-3), S.
aureus has difficulty in conpeting wwth the normal flora of raw
fl esh foods as discussed previously. For the sake of sinplicity,
the latter are included as a subgroup of RISK 3 category; The
chilled salted/ cured uncooked itens are classified as a subgroup
of RI SK 2.

12. Tinme-Tenperature Limts (T.T.L.) Concept

12
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The concept of T.T.L. estimates the | evel of exposure to
refrigeration failures that one can all ow before Rl SK foods becone a
m crobial health risk. The FDA specifies only one T.T.L.: to regard
all potentially hazardous (RI SK) foods as unacceptable if they reach
above 5°C/ 41°F for over 4 hours. The FDA's guidance is stringent in
that its inplenentation would result in the rejection of many itens
that would still be whol esone; however, is retained for RI SK-3
category (chilled- ready-to-eat) itens for reasons previously
stated. The T.T.L. concept is a nore flexible guide in that it
takes into consideration the followng: (i) the various types of

RI SK foods involved and (ii) the relationship of tinme and
tenperature in the growmh response of pertinent pathogens in these
Rl SK f oods.

13. Each Regional Veterinary Command Commander will ensure that
their subordinate units receive this policy nenorandum

14. Destroy after two years, when superseded, or discontinuance of
or gani zati onal el ement whi chever cones first.

15. Poi nt of contact for additional infornmation or clarification is
the Food Safety and Public Health Directorate, DSN 471-6510.

Encl s THOVAS N. POCOL
Col onel, VC
Conmmandi ng
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